Ethionine-induced ATP depletion represses mTOR signaling in the absence of increases in AMP-activated protein kinase activity in the rat liver.
Administration of ethionine to female rats caused a rapid and severe decline in liver ATP and inhibited hepatic protein synthesis in association with hypophosphorylation of eukaryotic initiation factor 4E-binding protein 1 (4E-BP1) and 70-kDa ribosomal protein S6 kinase (S6K1), two key regulatory proteins involved in initiation of mRNA translation. Phosphorylation of both regulatory proteins is mediated through a signaling pathway that involves the mammalian target of rapamycin (mTOR). Recent studies indicate that AMP-activated protein kinase (AMPK) plays a role in the cellular response to environmental stresses, which deplete ATP, and suppresses protein synthesis through downregulated mTOR signaling. We investigated the possible involvement of AMPK in the ethionine-induced inhibition of protein synthesis. The administration of ethionine surprisingly decreased AMPK activity compared with controls despite ATP depletion. We conclude that inhibition of protein synthesis by ethionine is due to AMPK-independent inhibition of mTOR signaling following ATP depletion.